Sedimentation analysis on glycerol-density gradients has shown that freshly purified DNA polymerases A and B (pol A and pol B) of Euglena gracilis have molecular weights of 185,000 (8.7S) and" 2^0,000 (10.3S) respectively.
INTRODUCTION
Apart from a mitochondrial DNA polymerase, higher eucaryotes possess two major DNA-dependent DNA polymerases (DNA nucleotidyltransferase, EC 2.7-7-7)> the predominantly nuclear enzyme of low molecular weight (3-^S) and the heterogeneous high molecular weight species (6-8S) which is usually and readily isolated I'rom cytoplasmic extracts .
The latter group of enzymes has been resolved by column chromatography on Sepharo->c 6B and DEAEcellulose into species with sedimentation coefficients of 7-9S, 7.3S and 6.0S (calf thymus) and 7.6s and 7.25 (rat liver and spleen) . The existence of a 5S species has also been demonstrated, and similar observations have been reported by other workers . It has been suggested that these different forms may be based on a single species of molecular weight 50,000-55,000 . The 3.^S enzyme which, when isolated from calf thymus, is a single polypeptide chain of molecular weight 4^,000 , may 7 8 in some cases possess a subunit structure ' , and it has been postulated that it represents the fundamental subunit of the 6-8S species, being released from the latter by exposure to high ionic 9 10 strength . This latter result however is not generally appli- (Fig, 1 ).
Glycerol-density-gradient sedimentation analysis (Fig. 3a) .
A small amount of activity at about 6.3-6.5S (11*4,000-120,000 mol.wt.) was also present. However after storage for 10 weeks, the major species present sedimented at about 6.^S (116,000 mol.wt.) with shoulders of activity at 5.5S
(93,000 mol.wt.) and 7.4s (150,000 mol.wt.) (Fig. 3b) . Thus it seems justifiable to conclude that dissociation of the enzyme had occurred. After 18 weeks, separation of species at 5«'<S and 6.3S was more apparent but the shoulder of higher molecular weight persisted (7.8S; 158,000 mol.wt.) (Fig. 3c) .
At 30 weeks of storage a low molecular weight species of 3.2S appeared on the gradient in addition to 5-^S, 6.3S and 7•7S forms (Fig. 3d) , and by k8 weeks, although a substantial amount of the total original activity had been lost, this species (3.0S;
38,000 mol.wt. from three determinations) predominated, the 6.')S enzyme being retained and a new peak appearing at '1 .MS (76,000 mol.wt.). No species of a lower molecular weight was observed.
Higher salt concentrations can also serve to dissociate pol 13.
A sample of 20-week-old pol B was analysed in 50 mM KC1 as before (Fig. ha.) and yielded peaks at 5. 6S, 6. 5S and shoulders at roughly 7.^S and higher. By centrifugation of an identical sample of pol B through 0.5 M KC1 (Fig. 'tb) , the relative proportions of the major peaks were reserved and a shoulder at Jt.6-J4.8S was generated.
The overall absolute amount of activity was less owing to inhibition of polymerase activity in the assay by KC1 although this was corrected as far as possible. Centrifugation of samples through 1 M KCl led to complete loss of activity even when compensations were made for the KCl concentration in the assay. 
Fig, k
Glycerol-density-gradient sedimentation analysis of pol B 20 weeks after preparation in (a) 50 mM KC1 and (b) 0.5 M KC1.
5-6 jig of pol B protein were applied to each gradient. • #DNA polymerase activity; O o LDH activity.
Prolonged exposure of the purified enzymes to high ionic strengths is obviously detrimental.
Pol A was also studied by this technique, though not as extensively owing to its greater lability. Freshly purified pol A when centrifuged through 50 mM KC1 gave a major peak at 8.7S
(185,000 mol.wt.) and a shoulder around 7.*4-7.6S (Fig. 5a ).
Molecular weights calculated using LDH and GDH as references agreed closely. In 0.5 M KC1 (Fig. 5b) The range of molecular weight forms found (Table i) 2.H \i£ of pol A protein were applied to each gradient.*
• DNA polymcra'-f activity: 0 O LDH activity. GDH (A a ) was also included in (aj as a reference. Table 1 Sizes of molecular species of pol A and pol B from F'T 
